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Abstract of Thesis

[Introduction] Developmental defects of tooth are the most common anomalies occurs in the
craniofacial region. The complex interaction between genetic and environmental factors affects
the enamel structure, size, shape and eruption of tooth. Hyaluronic acid, the main component of
extracellular matrix, act as a key element in the periodontal tissue and contributes their
structural and physiological functions. Earlier studies revealed the gene expression pattern of
hyaluronan synthase (HAS) indicating that three HAS isotopes are prenatal and postnatal factor
for HA synthesis in tooth germ, involved in mouse molar morphogenesis and cytodifferentiation,
also regulate crown and root formation of tooth germ. 7memZ2 (Transmembrane protein 2) is
the novel cell surface hyaluronidase. Previous evident suggested that deficiency of 7Tmem2
during embryogenesis develop craniofacial and cardiac malformation which indicated that

TmemZ2is critical for embryogenesis.

[Objectives] The novel degrading enzyme TmemZis critical for HA function. Tooth development
is an excellent model to investigate the cellular dynamics in ectodermal derived organs.
Therefore,

The objective of this study is to investigate the significance of 7TmemZ2 during enamel

development of tooth.




[Methods] The expression of 7memZ2in amelogenesis was analyzed by in situ hybridization at
their postnatal day (P)14. TmemZ2 ablation targeted to dental epithelium were generated by
crossing the TmemZflox allele and the KI4-Cre transgene. Morphological assessment was
performed by micro-CT analysis at three different chronological lifetime 6-months, p28 and p14
both control and K-14Cre; Tmem2fiox/fiox (TmemZ2-CKO) mice. For histological analysis, paraffin

and frozen sections were used for haematoxyline & eosin and immunohistochemical staining.

[Results] 7mem2 expressed pre-secretory (PAB), secretory (SAB) and maturation (MAB) of
ameloblast. Morphological assessment indicated significant reduction in enamel layer and
altered enamel prism structure in 7TmemZ2 deficient mice at pl4. TmemZ2 deficient mice show
severe attrition of enamel at the age of p28 and 6-months. Histological evaluation done by H&E
staining suggested loose cell-basement membrane, cell-cell attachment present in PAB, SAB &
MAB layer in TmemZ2-CKO mice. Moreover, TmemZ2 deficiency results abnormal accumulation
of HA on the cell surface and impaired focal adhesion formation. Abnormal accumulation of HA
disrupted the junctional complexes of epithelium leads loss of cell polarity and cell-cell adhesion

during matrix protein secretion in TmemZ2 deficient mice.

[Conclusion] The evidence indicated 7memZ2 deficient mice develop amelogenesis imperfecta.

Hence, the novel cell surface hyaluronidase TmemZ2 crucial for enamel development.




#RA 7
BB ROEE RO Y H

K 4 ( NAG PRIYANKA )
(%) K 4
* & AR s P
FROCEAYE | B A B A i —
ml A HeH= EUREER
ml A i Hb MBS BEZ
WXEEDREROEE

AR, BInFRZE a2 T e 7 v e gy fifl%#E Transmembrane protein 2 (TMEM2) D=
FANVERRICB T D HEENZOVW TR LD TH D,

Z O TMEM2 13T AV OMIaEE IG5 L TR0 . =7 AVEEKICE W TIER 2 &
REEEBTLHIATUHATHLIZ AR LT,

IO ORRIT, =F ANVEBRIZIT DB e fIEEE O S 2 S L, = F A VEHEAR
BRETR E O DTG T OJRRMINC SN 5 HELRMAEZ 522 6D THY | L (%) OFAL
M ELTED®H D L0 LB 5,




